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SPECIHCATION 

1 . Title of the invention Semiconductor Wafer CleatimgMe^od 




2. Claims 

(1) A semiconductor wafer cleaning method^ characterized in that a semiconductor wafer is immersed m a 
cleaning Uquid-i^^ngoigd of ammonia, sulfinic acid, hydrochloric acid or oflier substance, whereupon ozone^is 
supplied to the afore mentioned cleaning liquid . 

3. Detailed description of the invention 
Field of industrial utilization 

The present invention concerns a tneftiod for cleaning jcnriconductor wafers, and iii particular, concerns a 
method for cleaning semiconductor. wafers wh cicin oxygen is supplie d during cleaning. 

Prior art . 

In the past, methods for cleaning semiconductor wafers, as shown in Figure 2, have involved introduong a 
dihite sojuiioa.£QiiJaining 10% or less of sucji substances as sulfuric (H2SO4), aqueous ammonia (NH^OH), 
hydrochloricTacid (HQ) and hydrofluoric acid (HF) into a cleaning vessel 11, and heating ttiis cleaning liquidJlja^ 
approxirnatel>LJ80iL»'ith a h eater ir ^nbTsemiconductor wafer is cleaned by immersing itjnjbis liquid 13. In 
order to improve the cleaning activity^ hydrogen peroxide (H2O2) is added dropwise to the^lcanmgjiquid 13 
immediately prior to introduction of the semiconductor wafer so that oxygenjs ^enerated, thereby^aaBe mg jreater^ 
<;cl^}ing-i»»£Qrniity^ 
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Hiis type of mc*HKl ja common knowledge in, for exanople, Japanese Unexammcd (FCokai) Patent 
Application No. Sho 59-4^032 CH 01 L 21/304). 

Problems to be solved by the invcndoa . r- ' i. u 

Howevci; various disadvantages have resulted Jfrom the type of methpd_dcscnbed_abpve. Firstly, there is 
the disadvantage that water is eengratgd due to thermal decomposition resuj B5g_frogJfaeugej>f^^ 
and the clgauingliquid 13 is thus additionally diluted, producmg non-uniform cl eaning which resultsj na^loss-ofl- 
surface'uniJta^^ tixc ieffiTconduetor wafer. For this reas^i^ dcfect^nsity of oxid^ fiUns foimed by thermal 
oxidation increases, an^tbc surface condition becomes non-un2brm during>oly6iJicon cleaning. 

Secondly, there is the disadvantage that the cleaning liquid 13Js contaminatedby^conmimnauts-cpntained 
in the liquid because hydrogen peroxide is used, so that a clean^oaning process is not caxxied out 

Thirdly, if the attempt js made to improve cleaning efficiency by iacreasing th^temperamre of ttie cleaning 
Uquid 13, there is the disadvantage that themial decomposition of_fee hydrogen peroxide ^-jll acc elerate , and the 
cleaning e jffects will actually be compromisci 

Means for solving the problems ^ . • , «. 

The present invention was developed in light of the disadvantages described above, and ofFeis a cleaning 
method for semiconductor wafers wherein past disadvantages have been dramatically mitigated by means of 
supplying ozone to the cleaning Uquid. 



J:5HrM ; ^ ^ ~'r^ Lyon A I y'l J^;: A. J # a 




Action 

In accordance with the present invention/ ozonc^gaa^introdiiced into the cleaning liquid 4 during 
cleaning, so that oxygen can be supplied in constanrguaatitifiLan^^ 

Working exanq>les , . , . . i 

The cleaning method for semiconductor wafers pertaining to the presCTitmvgntion is descnbeflJ?elow m 

reference to Figure 1. . 

A 20:955^ concentrated sulfuric acid stock solution (HjSOO, ammonia aqueous solution {NH4OH), 
hydrochloric acid (HCl), nitric acid (HNO,) or hydrofluoric acidi^HF) is diluted tO-10% or^ess^nd4s-intr^Ged-as_ 
^cls^iiifg liquid 4 into^ clggnj^ g 1. where a pipe 2 con:qposcd of quartz or Teflon is mstalled below the 

cl^Sf^^EssClTms^^ ozon£j(Oaj^bloH^^ ^ mstalled bdow die 

cleaning vessel 1 for heating the c^eMiingJi^d 4. W ^si^mcacid hearing is performed^t 100- 140^, .whereas 
with ammonia aqueous sok^on, heaSng is p^OHncdtftJlfi*l^f*C. 

A semiconductor wafer that is held on a stand is immersed icutjbcj? c.leaningjveggel 1, and ozone is 
introduced fr om the pipe 2jojiaXtb^sgmcondu£tt^^ while supplying^wyg^ii^^ 

'^^^^^^^ In this mediod, oxygen ions arc contmuously supplied without accompanying dilution of die cleaning 
liquid 4 because jgo ne is a ga s. By this means, oxidation of the cleimglgH&cejsjgcJit^ and a hydrophiHe^ 
treatment is carried out, so tfiatasj2d5emely ckanc^ 

CharactOT8Hc^ciS\^ilis^^ cleaning efifects in the cleaning method of the present mventon 

and a conventional cleaning method are shown in Figure 3. In comparing the meth^xLot^he^preseaHRv^W^ 
whcrrin NH^OH + O, is uscd^and BLmgttiQd.known-.as a cQny:sitiOT[al_EQ^L^ 

H2O2 is used, the heating tenyerahixe has been resfaictcd to SQ^giTC in the past due to diermal decomposition of die 
HA. and the cieuSng etfects detenotSie aT indicated by the arrow due to^^SluncaLiifJhc-^^ 
generated bM^wSiardecOTn^sition: HjO^ //arrow// H^O + OV/upwards arrow//. With the present mvention, 
however, ozone is tijsed so t hat cleaning c ffgstjLMg^eatl y iroprovcd^^ ^an be performed at 100^ or 

greater. In addition, the mefiod^fSTj^SCTT^^ 
to those ofwnfentional methods that employ H^O^ + HjOj. 

Effect of the invention 

Firstly, the present invention has the advantage that ozone is used as the so ur ce for generatmg oxygen loi^, 
so tha t fee cleaning liquid 4 is not diluted , and cleaning is actrv^ated by the oxygen ions. As a result, cleanmg can be 
reliably and unifofmly carried out at &c surface of the semiconductor wafer. 

Secondly, the invention haslhc advantage that ozon e is a gas, and fcus there is no danger of poliuti n of 
the cle^iii^ liquid 4 witii contaminants when this- substance is mtroduc^dTso that cleaning can be performed 
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without contamintttion. 

Thirdly, the invention has the advantage, that, because ozone is us cd^ oxygen ions can b e sum^Iaed in 
constant amounts even if the tempe rature of the cleaning liq uid 4 is increased^ becaixse tficrc 13 no connection with 
theimal degradation of ROj. Ttc cleaning effects can thus bc^kercasedbytwo 01 mote ti mes over past methods. 

Fourthly, the"^S^ition.has the advantage that, because ozoncjLuiscd, H2O2 liquid need notJ>cjnai^^ 
which simplifies mamjg,effl^t frwn tte;staiw^^ relative to c ages whereJI^ O^isjiiscd. 

Brief description of the figures 

Figure 1 is a cross-sectional diagram describing the cleaning method for semic onductor wa fers pertaining , 
to Ac present invention, Figure 2 is a cross-sectional diagram descnbi^^^j^ny.cntion^^ method fox cleaning 
semiconductor wafers, and Figure 3 is a graph for showing the cleaning efScts obtained in the past and with the 
present invcntioiL 

1 Qeaning vessel 

2 Pipe 

3 Heater 

4 Cleaning liquid 

Figure 1 
Figure 2 
Figure 3 

1 Cleaning effects (felati\'e scale) 

2 Temperature 



InterLingua.com, Inc 

(3 10)792-3636/Fm(310)792.3642 
^ E-mul: mterlmeua@itiierliT\gu»con(vcom 




AB 



87-117330 

WASHING METHO )R SEMICONDUCTOR WAFER 
(2000188) SAK-^' ELECTRIC CO LTD 
WADA, TOSHIO; KQTDE, NORIO ^ 



T7 



. 0 3.2 8 

ni.ig " 



141. 



87 10 27 SECT, E, SECTION NO. 552; VOL. 11, NO. 329, PG. 
;^^2lEiEC?J^>K??I!:soui°state Con^onents, ; 28.1 (SANITATIOK-Sanitary 

pSpS^E^'io wash a wafer surface unifonaly and stably "iJ^^^^^^^J"^ j"^ a 
washing by injecting ozone.^a^^nto_thej«sh^^ 

CONSTITUTION: A diluted_solAiti£nr^uc^^ tLy^inn 
NHIsub 4)0H, HCl, etc:nXTK n5aqe^d-Tn^ g3^iHing tankJL.as_a_v^hing 

while a pipe 2 consistin_g_of quartz. Teflon, etc. with a large nunjber of 
hoies is mounted toT^lower section in the tank 1 and ozone c^n be fed. 

heater 3 is instal,le<4^-Jthe-J^wer_.secUon^ 

4 is heat^ semiconduc tor wafers hou sed in a jig are,4ipped.^n^o^M^ 
tank 1 olo^rmmgE ed from the pl ^e 2, and the ^mcondiu£to^^!f^^ 
are<fiaW, ie^dln^^S^ienToHs^^ "'^<=« 



ozone 



is a gas, the liquid 4is not diluted, and the oxidation of a 
surface is i^eleraf^d^d hydrophilic treatment is executed, 



washing 
thus 



stably 



conducting extremely clean washing. 
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